MeONG the pathogens which cause the blackstem disease, Photon herbarum West var. medicaginis Rab. (Ascochyta imp,erfecta Pk.) and Cercospora zebrina Pass. incite more damage to alfalfa in the North Central region than any other component of this disease complex. Variations in reaction of alfalfa to the blackstem pathogens were reported as early as 1929 (9), but the commercial varieties available at present lack a high level of resistance. Some of the factors which contribute to the delay in developing resistant varieties are the lack of genetic information relative to the inheritance of reaction to these pathogens and the complexity of the disease itself. The objectives of this investigation were: (a) to obtain some information regarding the genetics of inheritance of reaction in diploid alfalfa to P. h,erba~wm and to C. zebr;na, and (b) to determine the ecological relationship between these two fungi.
MATERIALS AND METHODS
Eight heterozygous, diploid alfalfa clones were selected on the: basis of field reaction to provide a range of resistance to C. zebrina. The clones were selfed, crossed in every possible way without emasculation and vegetatively propagated to establish a modified diallel set. The parental, selfed and F1 families were space planted in two greenhouse benches, each bench constituting a replication. Each of the 72 families was represented by a maximum of 10 plants per replication. The parental designation, origin, and species were as follows: 
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One single-spore isolate of P. herbarum and 2 mass conidial isolates of C. zebrina~ were used in this investigation. Cultures of the former pathogen were grown on potato dextrose agar, while those of the latter pathogen were grown on carrot agar. The P. herbarum isolate was known to be more virulent than the two cultures used in a previous experiment (6).
The inoculum was mixed in a Waring-blender. the inoculum, floated on a 2% sugar solution and incubated in the dark at 68-72° F. for 6 days. This temperature range has been found to be near optimum for growth and sporulation of both pathogenic species and for disease development (2, 10). Each replication was inoculated at different times. Inoculation of the 2 replications with each of the 5 treatments constituted a trial. Two trials were completed.
A scale of 0 (no infection) to 10 (severe infection) was to estimate visual leaf surface necrosis. Ratings of infection were avera~ged over leaves per plant and plants per family. Analyses were performed on the mean family scores.
A comparison was made between the reaction of each F~ family and the reaction of the two asexually propagated parental families involved in that cross. The F~ families were classified into five categories indicative of the phenotypic resemblance of the progenies to their parents.
Diallel tables were established from ratings on each replication following inoculation with each of the 5 treatments in 2 trials (20 tables). Analysis of diallel crosses was made from the variances, covariances and genetic parameters from each table according to the method introduced by Dickinson and Jinks (3). The variances and covariances were corrected for variations due to Eã nd E.~. E.o was estimated from the variance of the ratings on the asexually propagated parental families, and E= was estimated as 1/N of E~o where N is the number of parental clones.
The means of the corrected variances and covariances were used to establish a V,,Ww, graph for each treatment. Rank correlation coefficients for order of dominance between graphs xvere calculated.
A genetic correlation coefficient between the response to Photon and the response to Cercospora was estimated from the formula presented by A1-Jibouri et al. (1).
The relative importance of P. herbarum and C. zebrina in the Phoma-Cercospora and Cercospora-Phoma treatments was assessed from standard partial regression coefficients, Heritability was estimated from the combined data of the two trials as h~ ----b~7 7, or the regression of the offspring on the midparent. Reciprocals were averaged to obtain the offspring scores.
RESULTS AND DISCUSSION
Although the differences between the reciprocals of a few crosses appeared to be significant in some of the exper* iments, variance tests of the border totals of the diallel tables of means for all replications and trials were not significant for any of the five treatments. Dudley (4) has suggested that such results indicate that self-pollination did not occur even though the flowers were not emasculated prior to crossing. Experience with the clones used in this study has demonstrated that selfed seed is difficult to obtain. The variances and covariances used in the computations are therefore assumed not to be biased by accidental inclusion of S~ plants in the F~ progenies.
Parents 1B and 2 were among the most resistant parents to all treatments. The distribution of points on the graphs in Figures 1 to 5 reveal that the reactions of the arrays of these 2 parents were conditioned by dominant and recessive genes, respectively. Reitz et al. (6) suspected that dominant and recessive genes controlled resistance to P. herba~wrn isolates in tetraploid alfalfa.
As shown in Table 1 , about twice as many F~ families resembled their more resistant parents as resembled their
